Snowpack runoff contributions to the hydrochemistry of an alpine catchment in the Sierra Nevada were evaluated in 1986 and 1987 by analyzing snowpack, meltwater, and stream water samples for major inorganic ions, conductance, acid neutralizing capacity (ANC), and silicate. An ionic pulse in meltwater with initial concentrations twofold to twelvefold greater than the snowpack average, varying with site and with ion, was measured in lysimeters placed at the base of the snowpack. 
INTRODUCTION
Field and laboratory experiments have demonstrated that initial stages of snowmelt often have ionic concentrations many times higher than averages for the whole snowpack, an ionic pulse [e.g., Johannessen and Henriksen, 1978; Co!-beck, 1981]. Physical and chemical processes that determine the occurrence, magnitude, and extent of an ionic pulse are not sufficiently understood to predict the ionic concentrations of snowpack meltwater at a point in time. Research to date on the chemistry of snow in the Sierra Nevada has shown no evidence of an ionic pulse in snowpack meltwater 1.576 l:,merald Lake is a 2.7-ha cirque lake that is t'ed by 2-8 inflows, depending on the season, and is continuously drained by it single outttow. There are no known groundwater seeps into or out of the lake [Kattelmann, 19891 . The lake has a mean depth ot' 5.9 m, a maximum depth ot'10.5 m, and is ice. covered from November through May to July. Emerald !,akc and the streams in its catchment are weakly buffered, calcium-bicarbonate waters [Melack et al., 19891 Ammonium and phosphate were determined spectrophotometrically by the indophenoi-blue and molybdenum-blue methods, silicate by the silic-molybdate method [Strickland and Parsons, 1972] . Calcium, magnesium, sodium, and potassium were analyzed with a Varian AA6 atomic absorption spectrophotometer. An air-acetylene flame was used; addition of lanthanum chloride suppressed chemical and ionization interferences during calcium and magnesium determinations. Especially dilute samples were also analyzed with a graphite furnace and manual 20/xL injections. Chloride, nitrate, and sulfate were measured by ion chromatography 
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Mass Balance ('a!i'ttlations
Biogeochemical interactions between the basin's terrestrial components and snowpack runoff' can be partially determined by comparing the loading o1' ions stored in the snowpack to that in streams flowing into Emerald Lake (Table 2) . Streams tlowing into the lake, rather than the lake outflow, were used for the loading calculations so as not to 
